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从发病的石斑鱼分离出溶藻弧菌(Vibrio alginolyticus) 、副溶血弧菌( V. 









malabaricus)、青石斑鱼(E. awoara)、赤点石斑鱼(E. akaara ) 和云纹石斑
鱼(E. moara)等 5 种石斑鱼共 100 多份样品进行检测，NNV 平均检出率约 90
％。对上述 5 种石斑鱼的 NNV PCR 扩增产物进行核酸测序和同源性比较，


















RNA2 基因组的 MS2 噬菌体假病毒作为阳性质控品，建立了 TaqMan 探针





外尚未见 TaqMan 探针技术用于检测水生动物病原的报道。 
本文还首次测定了鞍带石斑鱼神经坏死病毒(DGNNV)RNA1 和 RNA2 基
因组的全序列。RNA1 由 3103 个核苷酸组成，含有一个编码 982 个氨基酸
的开放阅读框，分子量为 110.40 kD.；RNA2 由 1433 个核苷酸组成，含有
一个编码 338 个氨基酸的开放阅读框，分子量为 37.06 kD。对 RNA1、RNA2






























3．首次应用 TaqMan 探针和假病毒技术建立了荧光定量 PCR 检测石斑
鱼神经坏死病毒的方法； 

















In recent years, some cultured groupers in southern Fujian, China have 
been suffered a fulminant infectious disease causing mass mortalities. The 
main pathogens and their epidemiological properties were illustrated by using 
epidemiological investigation. It indicated that the viral nervous necrosis virus 
has been the most important pathogen infected by the fishes, and heavy 
mortalities often occur from juvenile to young stages due to this virus. This 
disease is characterised by a variety of neurological abnormalities such as 
erratic swimming behaviour and vacuolation of the central nervous tissues and 
nuclear layers of the retina. The sick or dying fish did not show any 
pathological signs other than neurological abnormalities, no significant 
external or internal lesions or parasites were observed. The disease is 
transmitted both horizontally via the water pathway and vertically via the egg. 
Vertical transmission from infected spawners is a major route for larvae and 
juveniles infection. All of the groupers have a high susceptibility to this 
pathogen, but younger fish have more severe lesions. It outbreaks in special 
season, generally from March to August every year. More than ten bacteria 
such as Vibrio alginolyticus, V. parahaemolyticus and V. fluvialis had been 
identified. Most of them were conditional pathogen that caused secondary 
infection and made for aggravation of the disease. The Pleistophora and 
Benedenia were mostly common parasites found in the farmed grouper and 
made the fish decreased in immunity and resistance to diseases. 
A regulation of the reverse transcription polymerase chain reaction 
(RT-PCR) to detect nervous necrosis virus was developed and used in the 















Xiamen port. It was validated by the special pathological changes in the tissue 
of brains and eyes of the infected grouper. The test of RT-PCR is demonstrated 
a useful method to detect the pathogen of NNV in diagnosis practice because 
of its quick, simple and accurate properties. A total of more than 100 samples 
from five species groupers i.e. E. lanceolatus, E. malabaricus, E. awoara, E. 
akaara and E. moara were examined by the reverse transcription polymerase 
chain reaction and the average infection rate of NNV was about 90%. The 
nucleic acid sequences of the amplicon amplified from five strains NNV had 
been sequenced. They were 99% identical each other and showed more than 
97% homologue with those of NNV strains from other grouper in GenBank. It 
was proved that the amplified sequence is the conservative area of NNV in 
grouper. The infected organs of the grouper by NNV were also detected. It 
showed that the virus could be found in the brain and eyes in most of the fishes, 
and also in kidney, spleen and liver in some sick groupers. 
The TaqMan probe was applied in the real-time fluorescence quantitative 
PCR to detect grouper nervous necrosis virus and a false-virus containing a 
partial RNA2 gene of grouper nervous necrosis virus developed from 
bacteriophage MS2 was used as positive contrast. The optimal concentration of 
Mg2+ and anneal temperature of RT-PCR affected the reaction mostly were also 
tested. It gives a good practice in detecting the grouper NNV. The fluorescence 
quantitative RT-PCR performs automatically in a closed tube so that the cross 
contamination causing false positive is avoidable. It had high sensitivity，
veracity and specificity compared with ordinary PCR. The process of PCR 
could be observed in real time and it is possible for quantitative analysis of the 















used to diagnose pathogens from aquatic animals in the world. 
The nucleotide sequences of RNA1 and RNA2 from dragon grouper E. 
lanceolatus nervous necrosis virus (DGNNV) of China strain were firstly 
determined in this study. The RNA1 of DGNNV is 3103 nucleotides, 
containing an open reading frame encode a protein of 982 amino acids with 
110.40 kD. The RNA2 is 1433 nucleotides and the ORF encodes a protein of 
338 amino acids with 37.06 kD. The secondary structure of the RNA1，RNA2 
and proteins RdRp and MCP were predicated and analysed. The homology or 
similarity of the nucleotide and its deduced amino acid sequence of the RNA1 
and RNA2 from DGNNV were compared with those nodavirus in GenBank. It 
was found that all of the known grouper NNV possessed very high homology. 
The similarity between DGNNV and other fish nodavirus is also high, but it is 
low than those of insects. Phylogenelysis also indicated that all of the grouper 
NNV seemed at the same level of evolution. DGNNV belongs to the member 
of RGNNV genotype. 
  

















第一章  绪    论 
第一节  养殖石斑鱼的主要传染病及其病原 
石斑鱼是鮨科(Serranidae)石斑鱼属(Epinephelus)鱼类的总















针等快速检测方法(Comps et al., 1996；Chi et al.,1997；Chang 




























鳗 鲡 目 (Anguilliformes) 、 鲈 形 目 (Perciformes) 、 鲽 形 目
(Pleuronectiformes) 、 鲀 形 目 (Tetraodontiformes) 、 鳕 形 目
(Gadiformes)中的 40 余种，各种石斑鱼均可感染此病。该病对仔
鱼和幼鱼危害很大，严重者在一周内死亡率可达 100%，且近年受
感染的鱼类种类和受危害程度迅速增加(Mori et al.,1991；Naikai 




25-30nm，包含 2 条正意义的，非聚腺苷酸化的 RNA 单链，根据其
核酸特性和蛋白结构而归为罗达病毒科(Nodaviridae)。该病被国
际兽疫组织(OFFICE INTERNATIONAL DES ÉPIZOOTIES,OIE)列为重
要的鱼类病害，OIE 推荐的诊断程序包括的诊断方法有：免疫组织
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